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DESCRIPTION 



METHOD OF MANDFACTORING MOLDING 



AND MIXING DEVTOS FOR MANUFACTURING MOLDING 



FIELD OF THE INVENTION 



This invention relates to a resin molding device and 



a resin molding method^ and particularly to the molding 
technology for presenting a clear pattern in plastics 
containing a pigment and also preventing a remarkable 
lowering of strength. 

BACKGROUND OF THE INVENTION 
(Prior art) 

The technology of manufacturing a molding presenting 
colors and patterns by mixing a pigment in resin has been 
known for long. Typical of the above is the technology of 
mixing powder (wood flour) of natural wood in resin to 
manufacture a molding, the so-called wood plastic, and 
various technology has been proposed heretofore. Among them, 
the technology of "cellulosic granular powder, a wood-like 
molding and a wood-like product" disclosed in PCT JP94/00331 
(International Laid-Open No,: WO94/20280) will now be 
described in brief. 



material as raw material is ground to obtain granular powder 
increased in bulk specific gravity, a surface grain which has 
a diameter smaller than that of the granular powder and is 
harder than the powder is fixed to the outer peripheral 
surface of the granular powder to obtain a fixed grain, resin 
and a pigment are mixed with the fixed grain and molten, and 
after that, or simultaneously with melting, the mixture is 



The pulverized powder obtained by grinding cellulose 
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tormed into a desired shape by extrusion molding or injection 
moldinq. According to this technology , it is possible to 
provide a method of manufacturing a wood-like product and a 
wood-like product which has a pattern very close to the grain 
of natural wood and also has feeling such as the touch or .the 
like close to the natural wood* 

The technique about , the device for extrusion molding 
is'disclosed in prior art such as US-A-3966a57 , ds-a-3388196 
and JP-A-62198435. 

(Disadvantage of the prior art) 

It is, however, true that not only in the above 
technology, giving of coloring to a resin molding is hard to 
be incompatible with keeping the strength of the resin molding. 
That is, it is preferable to incompletely mix resin in order 
to give coloring to the resin molding, but if done so, the 
strength of the molding is lowered. On the contrary, if mixing 
is performed completely, the strength of the molding can be 
increased, but the coloring fades. 
(Objects of the invention) 

A problem to be solved by the invention is to provide 
the technology by which giving of coloring to a resin molding 
is made compatible with preventing a remarkable lowering of 
strength of the resin molding. 

It is an object of the invention as claimed in claims 
1, 2 and 14 to 17 to provide a method of manufacturing a molding 
by which clear colors and patterns can be presented without 
a remarkable lowering of strength. 

It is an object of the invention as claimed in claims 
20, 22, 24, 27 to 29 and 31 to 36 to provide a mixing device 
for extrusion molding, by which clear colors and patterns can 
be presented without a remarkable lowering of strength. 

Further in detail, listed are the respective objects 
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of the invention. 

The object of the invention as claimed in claims 1, 2 
and 14 to 17 is to provide a manufacturing method,, by which 
clear colors and patterns can be presented without a 
remarkable lowering of strength and to provide a method of 
manufacturing a molding having the woody feel. 

The object of the invention as claimed in claims 2, 15, 
and 17 is to provide a manufacturing method, by which a molding 
having a clear pattern can be manufactured. 

The object of the invention as claimed in claims 20, 
22^ 24, 27 to 29 and 31 to 36 is Lo provide a mixing device 
for extrusion molding, by which energy required for 
manufacture can be held down, and by which a molding having 
a clear pattern can be manufactured. 

The object of the invention as claimed in claims 22, 
28, 32 and 35 is to provide a mixing device for extrusion 
molding, by which the existing equipment can be utili2;ed to 
the maximum • 

DISCLOSURE OF THE INVENTION 

The present invention is intended for accomplishing the 
described objects, 

(Claim 1) 

The invention as claimed in claim 1 is a molding 
manufacturing method using a mixing device 10 for extrusion 
molding comprising a main cylinder 11 positioned on Lhis side 
of a metal mold for shaping a molding and a main screw 12 rotated 
in the main cylinder 11 for mixing resin material 20 and 
delivering the same to the metal mold, wherein immediately 
before delivery to the metal mold, an outer resin material 
21 positioned on the inner wall side of the main cylinder 11 
is put in the molten state, and an inner resin material 22 
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positioned on the main screw 12 side is coiiLro] 1 ed t,o be from 
the softening temperature to the melting tem.perat.ure both 
inclusive. Moreover, cellulose material is mixed with the 
outer resin materrial 21, Furthermore, cellulose maLex^ial 
mixed with the outer resin material 21 is fixed grains formed 
by fixinq a surface grain which has a diameter smaller than 
rhat of the pulverii:ed powder obtained by pulverizing the 
cellulose material and is harder than the powder to the outer 
peripheral surface of the pulverised powder- 

The "main" of the "main cylinder 11" means any one of 
cylinders in multilayer molding, for example^ and the only 
one cylinder in monolayer molding. The "main " of the "main 
screw 12" means a screw incorporated in the main cylinder, 
and in Lhe case of using plural screws in the main cylinder, 
it means all of the screws . 

As concrete means for "immediately before delivery to 
the metal mold, putting an outer resin material 21 positioned 
on the inner wall side oT the main cylinder 11 in the molten 
state, and controlling an inner resin ruaterial 22 positioned 
on the main screw 12 side to be from the softening temperature 
to the melting temperature both inclusive", cited are means 
for controlling the temperature of a ht^iater for heating the 
main cylinder and the main screw, means for making the particle 
size of resin material positioned on the main cylinder inner 
wall side smaller than that of resin material positioned on 
the main screw side, and the like. 
(Description of terms) 

Here, "resin material'' means material used at the time 
of making a resin molding such as polyvinyl chloride which is 
thermoplastic resin or the liJce. Though only the resin as 
base material will be resin material, if wood flour 
(cellulose material) is contained in resin, it becomes resin 
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material used in the so-called wood plastic molding. 

As for the resin material used in wood plastic molding, 
it is frequent to use the material obtained by mixing wood 
flour with resin and palletizing the same in addition Lo the 
powdered material obtained by mixing wood flour with powder 
resin. Further, frequently in order to produce a pattern of 
the grain of wood, "reisin material" is added to wood flour 
and resin to obtain a mixture of a pigment. In that case, 
sometimes one kind of a pigment will be sufficient^ and 
sometimes plural kinds of pigments are used. In the case of 
using plural kinds of pigments, "resin material" can be made 
by preparing plural kinds of pellets with different pigments 
and mixing the same. 

The cellulose material used in manufacturing fixed 
grains is ordinarily natural wood, or sawdust, but rice straw 
and bagasse may be used. 

As a method of forxaing fixed grains by "fixing surface 
grains which have a diameter smaller than that of the granular 
powder and are harder than Lhe powder to the surface of 
pulverized powder", cited are grinding using a ball mill, 
long-time high-speed mixing using a mixer, and so on . By these 
methods, fuzz of fibers of the cellulose material is decreased. 
Processing for removing fusz of fibers of the eel lulose 
material may be performed separately from fixing of surface 
grains . 

The "surface grains" are metal, metal compounds SQch 
as titanium oxide/ ferrite, aluminium/ nickel, silver, 
calcium carbonate and the like, and nonmetal such as ceramic 
or the .like. 

The percentage of fixed grains mixed with resin to the 
whole is usually set not more than 30 wt% . The reason is that 
sometimes the fluidity at the time of melting the material 
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to be molded becomes worse to interfere with molding. 

The material formed by itii^jng fixed grains with resin, 
which is resin material itiay be pvilveruient or be previously 
molded to be pelletized. In order to bring out a pattern of 
the grain of wood, sometimes one kind of a pigment will be 
sufficient, but frequently plural kinds of pigments are used. 
In order to use plural kinds of pigments, plural kinds of 
pellets having different pigments in "inaLerial formed by 
mixing resin and a pigment with fixed grains" are prepared 
and mixed to form "resin material". 

As wood flour in resin material is fixed grains ^ it is 
possible to manufacture a wood-l.i ke producr which has patterns 
very close to the grain of natural wood on the surface and 
also has a feeling such as the touch or the like very close 
to that of natural w-ood. 
(Operation) 

Immediately before delivery to the metal mold, outer 
resin material 21 of the resin material 20 is to be put in 
the molten state, so that while being clamped between the inner 
wail of the main cylinder 11 and an inner resin material 22, 
it is rubbed by the inner wall of the main cylinder 11 to be 
mixed- Soon at Lhe time of delivery from the forward end of 
the main screw 12 to the metal mold, the material i s clamped 
between the inner wall of the main cylinder 11 and the forward 
end part of the main screw 12 to be delivered. 

On the other hand, the inner resin material 22 is 
controlled to be from the softening temperature to the melting 
temperature both inclusive, so that it is delivered in the 
state of being little mixed to the metal mold. 

Since the outer resin material 21 of the resin materia 1 
20 is mixed, the strength will not be lowered remarkably unl ike 
the case in which every resin for forming a molding is mixed 
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moil 



merely incompletely. 

Moreover^ as cellulose niaterial is contained in the 
outer resii'i material 21^ a molding has the wood feeling brought 
out on the surface thereof. 

i'urthermore, since pulverization and fixing of surface 
grains are performed tor cellulose material mixed with resin 
material, Zazz of the cellulose material can be decreased so 
as to manuf ctcture a molding heightened in a wood feeling. 
(Claim 2) 

The invention as claimed in claim 2 defines the method 
of manufacturing a molding as claimed in claim 1, wherein the 
outer resin material 21 is made different from the inner resin 
material 22 in color • 

As means for varying the color of rosin material/ means 
for varying the kind of a pigment to be mixed with the resin 
material is general. 

If plural kinds of pigments different in color are mixed 
with the outer resin material 21 turned to be molten, sometimes 
it is possible to bring our a delicate tone of color. Mixing 
to such a degree not to lower the strength of a molding causes 
the case where as plural kinds of pigments are made 
monochromatic r sometimes rcLixing is not completely performed • 
(Operation) 

According to the present invention as claimed in claim 
2, the outer resin material 21 is not completely mixed with 
the inner resin material 22 not molten. Accordingly, it is 
possible to manufacture a molding which will not turn to a 
color intermediate between the outer resin material 21 and 
the inner resin material 22. 
(Claim 14) 

The invention as claimed in claim 14 defines the method 
of manufacturing a molding as claimed in claim 1, wherein 
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cellulose material is mixed with the inner resin marerial 22* 
(Claim 15} 

Th6 invention as claimed in claim 15 defines the method 
of manufacturing a molding as claimed in claim 2, wherein 
cellulose material is mixed with the inner resin material 0.7.. 

(Operation) 

As the cellulose material is contained not only in the 
outer resin material 21 but in the inner resin material 22, 
it is possible to provide a molding having a wood teeling all 
over the molding • 
(Claim 16) 

The invention as claimed in claim 16 defines the method 
of manufacturing a molding as claimed in claim 14, wherein 
the cellulose material mixed with the inner resin material 
22 is formed by fixing surface grains which have a diameter 
smaller than that of pulverized powder obtained by pulverizing 
the cellulose material and are harder than that to the outer 
peripheral surface of the pulverized powder. 

(Claim 17) 

The invention as claimed in claim 17 defines the method 
of manufacturing a molding as claimed in claim 15, wherein 
the cellulose material mixed with the inner resin material 
22 is formed by fixing surface grains which have a diameter 
smaller than that of pulverized powder obtained by pulverizing 
the cellulose material and are harder than that to the outer 
peripheral surface of the pulverized powder. 

(Operation) 

As pulverization and fixing of surface grains are 
performed for the cellulose material mixed with the inner 
resin material 22, fuzz of the cellulose material can be 
decreased so as to provide a molding heightened in a wood 
feeling of the whole molding • 
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that sometiines the fluidity at the time of melting the 
material to be molded becomes worse to interfere - with 
molding. 

The material formed by mixing fixed grains with resin 
which is resin material may be pulverulent or be previously 
molded to be pelletized. In order to bring out a pattern of 
the grain of wood, sometimes one kind of a pigment will be 
sufficient, but frequently plural kinds of pigments are used. 
In order to use plural kinds of pigments, plural kinds of 
pellets having different pigments in "material formed by 
mixing resin and a pigment with fixed grains" are prepared 
and mixed to form "resin material". 

As wood flour in resin material is fixed grains, it 
is possible to manufacture a wood-like product which has 
patterns very close to the grain of natural wood on the 
surface and also has a feeling such as the touch or the like 
very close to that of natural wood. 

(Operation) 

Since pulverization and fixing of surface grains are 
performed for cellulose material mixed with resin material, 
fuzz of the cellulose material can be decreased so as to 
manufacture a molding heightened in a wood feeling. 

(Claim 9) 

The invention as claimed in claim 9 defines the 
method of manufacturing a molding as claimed in claim 1, 
wherein regenerated resin is contained in the inner resin 
material 22. 

(Claim 10) 

The invention as claimed in claim 10 defines the 
method of manufacturing a molding as claimed in claim 2, 
wherein regenerated resin is contained in the inner resin 
material 22. 
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(Claim 11) 

The invention as claimed in claim 11 defines the 
method of manufacturing a molding as claimed in claim 3^. 
wherein regenerated resin is contained in the inner resin 
material 22. 

(Claim 12) 

The invention as claimed in claim 12 defines the 
method of manufacturing a molding as claimed in claim 4, 
wherein regenerated resin is contained in the inner resin 
material 22, 

(Claim 13) 

The invention as claimed in claim 13 defines the 
method of manufacturing a molding as claimed in claim 5, 
wherein regenerated resin is contained in the inner resin 
material 22. 

(Operation of Claims 9 to 13) 

As regenerated resin is contained in the inner resin 
material 22, it is possible to provide a molding which 
contributes to recycle. Further, as the regenerated resin 
generally has such a characteristic that the coefficient of 
thermal expansion is low, in the case of using such 
regenerated resin, the coefficient of thermal expansion of 
the molding itself can be lowered. 
(Claim 14) 

The invention as claimed in claim 14 defines the 
method of manufacturing a molding as claimed in claim 5, 6 or 
7, wherein cellulose material is mixed with the inner resin 
material 22. 

(Claim 15) 

The invention as claimed in claim 15 defines the 
method of manufacturing a molding as claimed in claim 8, 
wherein cellulose material is mixed with the inner resin 
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material 22. 

(Claim 16) 

The invention as claimed in claim 16 defines the 
method of manufacturing a molding as claimed in claim 9, 10, 
11, 12 or 13 .wherein cellulose material is mixed with the 
inner resin material 22* 

(Operation) 

As the cellulose material is contained not only in 
the outer resin material 21 but in the inner resin material 
22/ it is possible to provide a molding having a wood feeling 
all over the molding, 
(Claim 17) 

The invention as claimed in claim 17 defines the 
method of manufacturing a molding as claimed in claim 14, 15 
or 16, wherein the cellulose material mixed with the inner 
resin material 22 is formed by fixing surface grains which 
have a diameter smaller than that of pulverized powder 
obtained by pulverizing the cellulose material and are harder 
than that to the outer peripheral surface of the pulverized 
powder, 

(Operation) 

As pulverization and fixing of surface grains are 
performed for the cellulose material mixed with the inner 
resin material 22, fuzz of the cellulose material can be 
decreased so as to provide a molding heightened in a wood 
feeling of the whole molding. 

(Claim 18) 

The invention as claimed in claim 18, wherein a mixing 
device 10 for extrusion molding comprising a main cylinder 11 
for positioned on this side of a metal mold for forming a 
molding, and a main screw 12 rotated in the main cylinder 11 
for mixing resin material 2 0 and delivering the same to the 
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metal mold, immediately before delivery to the metal mold^ 
the outer resin material 21 positioned on the inner wall- side 
of the main cylinder 11 is put in the molten state^ and the 
inner resin material 22 positioned on the main screw 12 side 
is formed in such a manner as to be controlled from the 
softening temperature to the melting temperature both 
inclusive , 

(Operation) 

Since the outer resin material 21 of the resin 
material 20 is put in the molten state immediately before 
delivery to the metal mold, mixing is performed by rubbing of 
the inner wall of the main cylinder 11* Soon at the time of 
delivering the material from the forward end of the main 
screw 12 to the metal mold, the material is clamped between 
the inner wall of the main cylinder 11 and the forward end 
part of the main screw 12 to be delivered. 

On the other hand, as the inner resin material 22 is 
controlled to be from the softening temperature to the 
melting temperature both inclusive, it is delivered in the 
state of being little mixed to the metal mold. 

As the outer resin material 21 of the resin material 
2 0 is mixed, the strength will not be remarkably lowered 
unlike the case of quite incomplete mixing. 

(Claim 19) 

The invention as claimed in claim 19 defines the 
mixing device for manufacturing a molding as claimed in claim 
18, wherein the device includes a sub- throw in machine for 
throwing the outer resin material 21 in the mixing device for 
extrusion molding, and the sub-throw in machine is provided 
separately from the main throw-in machine (e.g, main hopper 
13) for throwing in the inner resin material 22 and comprises 
an outer resin material holding part (e»g, sub-hopper 14) for 
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{Claim 20) 

The invention as claimed in claim 20 ^ wherein in a mixing 
device 10 for extrusi on molding comprising a main cylinder 11 
for positioned on this side of a metal mold for forming a 
molding, and a main screw 12 rotated in the main cylinder 11 
for mixing resin material 20 and delivering the same to the 
metal mold, immediately before delivery to the metal mold, 
the outer resin material 21 positioned on the inner wall side 
of the main cylinder 11 is put in the molten state, and the 
inner resin material 22 positioned on the main screw 12 side 
is formed in such a manner as to be controlled from the 
softening temperature to the melting temperature both 
inclusive* Moreover^ the device includes a sub-throw-in 
machine for throwing the outer resin material 21 in the mixing 
device for extrusion molding, and the sub-throw-in machine 
is provided separately from the main throw--in machine (e.g. 
main hopper 13) for throwing in the inner resin material 22 
and comprises an outer resin material holding part (e.g. 
sub-hopper 14) for holding the outer re.^in material 21 and 
a sub-Lhrow^in hole for delivering the outer resin material 
21 to the main cylinder 11, the sub-throw-in hole being 
communicated Vith a receiving hole positioned between the 
metal mold in the main cylinder 11 and the main throw-in 
machine 13* Farthermore^ the receiving hole of the main 
cylinder 11 (e.g* formed by removing a receiving hole forming 
member llA) is formed in such a manner as to expaxid the 
receiving hole llA on the rotating direction side of the main 
screw 12 in the cylinder inner wall. 
(Description of terms) 

The "main throw-in machine" is generally called 
"hopper" . 

The sub-cylinder of the "sub-throw- in machine" may be 
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a hopper, but as de lined in the claim 13, it may be provided 
with a screw. 

The receiving hole llA is expanded by providing a notch 
part IIF by chamfering using an inversed spot facing tool- 
(Operation) 

Since the outer resin material 21 of the resin material 
20 is pat in the molten state immediately before delivery to 
the metal mold, mixing is performed by rubbing of the inner 
wall of the main cylinder 11. Soon at the time of delivering 
the material from the forward end of the main screw 12 to the 
metal mold, the material is clamped between the inner wall 
of the main cylinder 11 and the forward end part of the main 
screw 12 to be delivered. 

On the other hand, as the inner resin material 22 is 
controlled to be from the softening temperature to the melting 
temperature both inclusive, it is delivered in the state of 
being little mixed to the metal mold- 
As the outer resin material 21 of the resin material 
20 iis mixed, the strength will not be remarkably lowered unlike 
the case of quite incomplete mixing. 

Moreover, as the sub-throw*-in machine is provided 
separately from the main throw-in machine (e.g. main hopper 
13) for throwing in the inner resin material 22, it is easy 
to put the outer resin material 21 in the molten state and 
control the inner resin material 22 to be from the softening 
temperature to the melting temperature both inclusive. 

Furthermore, as the rotating direction side of the main 
screw 12 in the receiving hole llA .i s expanded, the outer resin 
material 21 can be smoothly thrown in. 
(Claim 22) 

The invention as claimed in claim 22 defines a mixing 
device for manufacturing a molding as claimed in claim 20, 
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and wherein the receiving hole llA is a vent hole IIB previously 
provided in the mixing device; 10 for extrusion molding. 
(Description of terms) 

Here, the "vent holfe IIB'' is an air vent hole provided 
for removing gas contained in resin material or generated 
from resin material. As air is let escape from the vent hole 
IIB according to the kind of resin material and the property 
of a molding in some case^ if there are provided plural vent 
holes llB, one can be used as a feed port for the outer resin 
material 21 and the other can be used as an air vent hole, 
(Operation) 

Since the ordinary mixing device for extrusion molding 
is provided with a vent hole, it can be applied^ so that the 
existing equipment can be utili2-ed- 

(Claim 24) 

The invention as claimed in claim 24 defines a mixing 
device for manufacturing a molding as claimed in claim 20, 
wherein the sub-throw-in machine 15 is provided with a sub- 
screw 17 rotated in the sub-cylinder 16 for mixing and 
delivering the outer resin material 21 held in the sub- 
cylinder 16. 

(Operation) 

On this side of a metal mold in the main cylinder 11, 
the outer resin material 21 to be put in the molten state is 
molten and mixed and then fed into the main cylinder 11 by 
the sub-cylinder 16 and the sub-screw 17. 

(Claim 27) 

The invention as claimed in claim 27 defines the mixing 
device for manufacturing a molding as claimed in claim 20, 
wherein there are provided plural {e*g. five) receiving holes 
of the main cylinder 11 in the direction of extrusion. 

(Claim 28) 
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Tiife invention ciS claimed in claim 28 defines the mixing 
device for manufacturing a molding as claimed in claini 22, 
wherein there are provided plural (e.g. five) receiving hoJ es 
of the main cylinder 11 in the direction of extrusion, 
(Claim 29) 

The invention as claimed in claim 29 defines the mixing 
device for manufacturing a molding as claimed in claim 24, 
wherein there are provided plural (e-g. five) receiving holes 
of the main cylinder 11 in the direction of extrusion. 
(Operation of claims 27 to 29} 

As there arc provided plural receiving holes 11 of the 
main cylinder 11 in the direction o£ extrusion, it is possible 
to select and use the receiving holes appropriate for a molding 
according to various conditions such as desired colors and 
patterns, the kind of resin and the like. Further, the 
receiving hole can be used as a vent hole. 
(Claim 31) 

The invention as claimed in claim 31 defines the mixing 
device for manufacturing a molding as claimed in claim 20, 
wherein the area in the main screw 12 that corresponds to the 
receiving hole i.s formed in such a manner that the diameter 
of the main screw 12 is smaller than that of the other area. 
(Claim 32) 

The invention as claimed in claim 32 defiz-^es the mixing 
device for manufacturing a molding as claimed in claim 22, 
wherein the area in the main screw 12 that corresponds to the 
receiving hole is formed in such a manner that the diameter 
of the main screw 12 is smaller than that of the other area. 

(Claim 33) 

The invention as claimed in claim 33 defines the mixing 
device for manufacturing a molding as claimed in claim 24, 
wherein the area in the main screw 12 that corresponds to the 
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receiving hole is lormec] in such a manner that the diameter 
of the main screw 12 is .smaller than that of the other area, 
(Claim 34) 

The invexiLion as claimed in claim 34 defines the mixing 
device for manufacturing a molding as claiaied in claim 27, 
wherein the area in the main screw 12 that corresponds to the 
receiving hole is formed in such a manner that the diameter 
of the main screw 12 is smaller than that of the other area- 
(Claim 35) 

The invention as claimed in claim 35 defines the mixing 
device for manufacturing a molding as claimed in claim 2B, 
wherein the area in the main screw 12 that corresponds to the 
receiving hole is formed in such a manner that the diameter 
of the main screw 12 is smaller than that of the other area. 
(Claim 36) 

The invention as claimed in claim 36 defines the mixing 
device for manufacturing a molding as claimed in claim 29, 
wherein the area in the main screw 12 that corresponds to the 
receiving hole is formed in such a manner that the diameter 
of the main screw 12 is smaller than that of the other area. 

(Operation of claims 31 to 36) 

The area in the main screw 12 that corresponds to the 
receiving hole is formed in such a manner that the diameter 
of the main screw 12 is smaller than that of the other area, 
whereby the outer resin material 21 can be smoothly thrown in 
from the receiving hole. 

BRIKF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a sectional view showing the outline of 
a first embodiment according to the present invention/ 
Figure 2 is an enlarged view showing Lhe principal part in 
the first embodiment; Figure 3 is a sectional view showing 
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the outline of a second embodiment; Figure 4 is a sectional 
view showing the outline of a third embodiment; Figure- 5 is 
a sectional view showing the outline of a fourth embodiment; 
Figure 6 is an outside drawing of a screw used in the 
embodiment; Figure 7 is an enlarged view showing the 
principal part in Figure 6; Figure 8 is a sectional view 
taken along line VIII - VIII showing a longitudinal section 
of a sub-hopper in Figure 1; and Figure 9 is a perspective 
view showing the section of a molding manufactured by a 
manufacturing method and a manufacturing device according to 
the present invention, 

PREFERRED EMBODIMENT FOR IMPLEMENTING THE INVENTION 

The present invention will now be described further 

in detail with reference to the embodiments and drawings. 

The drawings used in the description are Figures 1 to 9, 
(Constitution of the first embodiment) 
First the constitution of this embodiment will be 

described. 

This embodiment is an extrusion molding device 
comprising a mixing device 10 for extrusion molding, a hopper 
for throwing resin material 20 in the mixing device 10 for 
extrusion molding, and a metal mold for forming a molding 
from mixed and extruded material. Moldings formed of the 
resin material 20 by this extrusion molding device have grain 
patterns on the outer surface, and the resin material for 
forming the grain pattern part and the resin material for 
forming the inside of the outer surface part are made 
different in coloring and respectively taken to be the outer 
resin material 21 and the inner resin material 22. To be 
concrete, the kinds of pigments to be mixed are varied. 

The outer resin material 21 uses plural kinds of 
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pigments. To be concrete, pellets are manufactured by 
pigments, and plural kinds of pellets are used by designated 
rate. Thus, a tone of color, colors and patterns desired for 
moldings are easy to be derermined by selection of pellets 
and the mixing rate of pellets. 

The mixing device 10 for extrusion molding includes 
a main cylinder 11 positioned on this side of a metal moid 
(not shown) , and a main screw 12 rotated in the main cylinder 
11 for mixing resin material and delivering the same to the 
metal mold. 

The main cylinder 11 is provided with throw-in hole 
forming members llA, B, C, D, E (IIC is not shown) formed 
continuously in the axial direction, which can be removed to 
be communicated with the cylinder inner space of the 
cylinder. When the throw-in hole forming members llA, B, C, 
D, E are removed, "receiving holes" are formed. In Figure 1, 
the throw-in hole forming member IIC positioned in the middle 
of the five continuously located throw-in hole forming 
members is removed to communicate a pump 18 with the cylinder 
inner space to perform deaeration. That is, the receiving 
hole from which the throw-in hole forming member IIC is 
removed is used as the so-called "vent hole". 

As a hopper for throwing in the resin material 20, in 
addition to a funnel-like main hopper 13 erected on the start 
end part of the mixing device 10 for extrusion molding, the 
throw-in hole forming member llA is removed to be taken as a 
receiving hole, and a sub-hopper 14 as an outer resin 
material holding part is installed therein. From the main 
hopper 13, the inner resin material 22 is thrown in, and from 
the sub-hopper 14, the outer resin material 21 is thrown 
in. 

Further, a sub-mixing machine 15 for mixing 
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transparent resin for coating the surface of a molding and 
delivering the same to the main cylinder 11 is installed in 
a part of the main cylinder that corresponds to the vicinity 
of the forward end of the main screw 12* The sub-mixing 
machine 15 comprises a sub-cylinder 16 and a sub-screw 17 
rotated in the interior of the sub-cylinder 16, 

A breaker plate 19 is provided between the main 
cylinder 11 and the metal mold. 

As shown in Figure 8, in the cylinder inner wall 
corresponding to the receiving hole in the main cylinder 11, 
a part on the rotating direction side of the main screw is 
formed in such a manner as to be expanded. To be concrete, 
the receiving hole is expanded by providing a notch part IIF 
by chamfering using an inversed spot facing tool* The main 
screw 12 is, as shown in Figures 6 and 7, formed as a small- 
diameter part 12A in which the diameter of the main screw is 
contracted more than that of the other part. As described 
above, by expansion of the corresponding position in the main 
cylinder 11 to the receiving hole and by contraction of the 
corresponding position in the main screw 12 to the receiving 
hole, the outer resin material 21 thrown in from the sub- 
hopper 14 can be forced to smoothly enter the main cylinder 
11. 

(Resin material of moldings in the first embodiment) 

As described above, moldings formed by the resin 
material 20 by using the extrusion molding device are 
composed of the outer resin material 21 for presenting the 
grain patterns on the outer surface, the inner resin material 
22 for forming the inside of the outer surface part, and 
transparent resin material for coating the outer surface. 

The outer resin material 21 is the material for 
producing patterns by plural different colors. In this 
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embodiment, plural types (e.g. a brown group, a red group) of 
resin pellets containing a pigment are prepared. As resin, 
vinyl chloride is adopted. The reason why the pellet is 
taken is that it is convenient for throw-in work, storage and 
transport, but it may be also all right to throw in the 
pellet of resin only and the pigment separately. About 10% 
wood flour formed by pulverizing cellulose material is 
contained in the above resin pellet. The wood flour is "the 
processed wood flour obtained by fixing surface grains 
(calciuiti. carbonate) which have a diameter smaller than that 
of pulverized powder obtained by pulverizing cellulose 
material and are harder than the powder to the outer 
peripheral surface of the pulverized powder to form fixed 
grains and mixing resin and a pigment with the fixed grains". 
The moldings formed by resin containing the thus processed 
wood flour have less fuzz on the surfaces of the moldings 
than the simple wood flour, and the wood feeling thereof is 
also high-grade. 

The inner resin material 22 is a pellet where a 
pigment of a color lighter than that of the outer resin 
material 21 is mixed with resin. If the resin pellet of the 
same material quality as that of the outer resin material 21 
is used, "fit" between the outer part and the inner part 
becomes better, so generally the same material quality is 
adopted. On the other hand, there are a few parts coming up 
to the surface of the molding, the material for improving the 
appearance quality may be saved more than the outer resin 
material 21. For example, some of resin used in forming a 
pellet is regenerated resin, ordinary wood flour is contained 
instead of the processed wood flour, or the wood flour itself 
is not contained. 

It is necessary that the outer resin material 21 has 
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a higher temperature than the inner resin material 22 in the 
vicinity of the forward end of the main screw 12 f so that in 
some case, the size of a pellet thrown in from the sub-hopper 
14 is made smaller than that of a pellet of the inner resin 
material 22. In that case^ the temperature of the outer 
resin material 21 is easy to rise, and sometimes it becomes 
easier "to put the outer resin material 21 in the molten 
state, and control the inner resin material 22 to be from the 
softening temperature to the melting temperature both 
inclusive", 

( Exp e r imen t a 1 ex amp 1 e ) 

In the above-described mixing device 10 for 
manufacturing a molding, immediately before delivery to a 
metal mold, the outer resin material 21 positioned on the 
inner wall side of the main cylinder 11 is put in the molten 
state, and the inner resin material 22 positioned on the main 
screw 12 side is controlled to be from the softening 
temperature to the melting temperature both inclusive. The 
transparent resin of the outer surface is omitted in this 
experimental example, and a sub-mixing machine 15 was not 
used. 

The following is the further detailed description. 

First of all, the experiment conditions are listed: 
under the conditions that the temperature is 12 ''C and the 
humidity is 34%, hard vinyl chloride is adopted as a main raw 
material of the resin material 20, the rotating speed of a 
main screw is 15rpm, and a frame material with a cross 
section of 525 mm2 is formed by extrusion molding. 

The temperature of each part is 140°C just under the 
main hopper 13, and ISC'C in the central part of the main 
screw 12, the temperature on the inner wall side of the main 
cylinder 11 in the forward end part of the main screw 12, 
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that is, the temperature of the outer resin material 21 is 
175^^0/ and the temperature of the inner resin material 22 
positioned on the main screw 12 side in the forward end part 
of the inner resin material 22 is 165°C» 

When extrusion molding is performed under the 
described conditions, as the outer resin material 21 
immediately before delivery to a metal mold is put in the 
molten state, mixing is performed by rubbing of the inner 
wall of the main cylinder 11* Soon at the time of delivering 
the material from the forward end of the main screw 12 to the 
metal mold, the material is clamped between the inner wall of 
the main cylinder 11 and the forward end part of the main 
screw 12 to be delivered- On the other hand, the inner resin 
material 22 is controlled to be from the softening 
temperature to the melting temperature both inclusive, so 
that it is delivered in the state of being little mixed to 
the metal mold* As a result, as shown in Figure 9, sometimes 
traces of a pellet which is the inner material 22 are left 
behind in the inside part of the section in a molding 30. On 
the other hand, patterns of the grain of wood appear on the 
outer surface, and the pellet is completely molten near the 
outer surface so that traces of the pellet are hardly seen. 

As the outer resin material 21 of the resin material 
2 0 is mixed, the strength will not be lowered remarkably 
unlike the case of quite incompletely mixing. On the other 
hand, energy required for manufacture can be held down more 
than in the case where all of the resin material 20 is put in 
the molten state. Further, since the outer resin material 21 
and the inner resin material 22 are different in state not to 
be mixed completely, clear and fine patterns of the grain of 
wood were brought about on the outer surface. Further, as 
the processed wood flour having little fuzz is contained in 
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the outer resin material 21, a molding has the wood feeling 
on the surface * 

{Second embodiment) 

A second embodiment will be described in brief with 
reference to Figure 3. 

The difference between the second embodiment and the 
first embodiment is that the sub-hopper 14 provided in the 
first embodiment is not provided in the second embodiment to 
throw in the outer resin material 21 from the sub-mixing 
machine 15. Accordingly, transparent resin of the outer 
surface is omitted. 

As the sub-mixing machine 15 is adapted to throw in 
the outer resin material 21 on the metal mold side of the 
forward end of the main screw 12, the temperature is 
controlled so that in throwing-in, the material has been 
already put in the molten state* Thus, the outer resin 
material 21 may be put in the molten state in the sub-mixing 
machine 15, so that sometimes it is easy to control the 
temperature of the outer resin material 21 and the inner 
resin material 22, 

Also in the described arrangement, it is possible to 
manufacture moldings substantially similarly to the first 
embodiment . 

(Third embodiment) 

A third embodiment will be described in brief with 
reference to Figure 4. 

The difference between the third embodiment and the 
first embodiment is that though one sub-hopper 14 is provided 
in the first embodiment, there are two sub-hoppers in the 
third embodiment, thereby throwing in the outer resin 
material 21 from two sub-hoppers 14, 14. The corresponding 
positions of the sub-hoppers 14, 14 in the main screw 12 are, 
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as shown in Figure 7, a small diaitieter part, and the main 
cylinder 11 is provided with a notch part IIF shown in Figure 
8. The transparent resin of the outer surface is omitted. 

The sub-hoppers 14^ 14 are fixed with the throw-in 
hole forming members llA, IID removed from the main cylinder 
11. The outer resin material 21 is put in the respective 
sub-hoppers 14, 14 as pellets different in coloring. Thus, 
the molten state of the outer resin material 21 can be made 
different from that in the first embodiment to contribute to 
production of a delicate tone of color. 

Also in the described arrangement, it is possible to 
manufacture moldings which are different in the appearance 
pattern from that of the first or second embodiment but have 
the substantially same quality as that thereof, 

( Fourth embodiment ) 

A fourth embodiment will be described in brief with 
reference to Figure 5. 

The difference between the fourth embodiment and the 
first embodiment is that the sub-mixing machine 15 and the 
sub-hopper 14 provided in the first embodiment are 
respectively disposed in separate places, and the outer resin 
material 21 is thrown in from the sub-mixing machine 15 and 
the sub-hopper 14 in the fourth embodiment. The 
corresponding positions to the sub-mixing machine 15 and the 
sub-hopper 14 in the main screw 12 are small-diameter parts, 
and the main cylinder 11 is, as shown in Figure 8, provided 
with a notch part IIF, The transparent resin of the outer 
surface is omitted. 

The sub-mixing machine 15 is fixed with the throw-in 
hole forming member llA removed from the main cylinder 11, 
and the sub-hopper 14 is fixed with the throw- in hole forming 
member IID removed therefrom. The outer resin material 21 is 
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put in thet sub-mixing machine 15 and the sub-hopper 14 as 
pellets different in coloring. Thus, the molten state of the 
outer resin material 21 can be made different from that of 
the first, second or third embodiment so as to contribute to 
a del.icate coloring. 

Also in the described arrangement, it is possible Lo 
manufacture moldings which are different in the appearance 
pattern from that of the first or second or third embodiment 
but have the substantially same quality as that thereof. 
(Variation) 

As shoiTO in the first to fourth embodimentSi. pHural 
throw^in holes can be freely formed on the mixing device 10 
for manufacturing a molding, whereby it is possible to 
manufacture moldings, the appearances of which have various 
tones of color. 

Further, the position of the vent hole which has been 
described as the same place (IIC) in the above embodiments 
can be suitably selected. 

ADVANTAGES OF THE- INVENTION 

According to the present invention, it is possible to 
provide the technology by which giving of coloring to a resin 
molding is made compatible with preventing a remarkable 
lowering of strength of the resin molding. 

The advantages are listed by each claim* 
According to the invention as claimed in claims 1, ?. 
and 14 to 17, it is possible to provide a manufacturing method, 
by which colors and patterns can be produced without a 
remarkable lowering ot strength. Moreover, it is possible 
to provide a method of manufacturing moldings having the wood 
feel. 

According to the invention as claimed in claims 2, 15 
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and 17, it is possible to provide a manufacturing method, by 
which moldings having clear patterns can be manufactured. 

According to the invent.ion as claimed in claims 20, ?9.r 
24 r 21 to 29 and 31 to 36^ it is possible to provide a mixJng 
device for extrusion molding, by which enerqy required for 
manufacture can be held down, and by which moldings having 
clear patterns can be manufactured. 

According to the invention as claimed in claims 22, 28, 
32 and 35, it is possible to provide a mixing device for 
extrusion molding^ by which the existing equipment can be 
utilised to the utmost. 

FIELD OF INDUSTRIAL OSE 

This invention is utilized in the field of industry 
using the technology of molding in such a manner as to present 
clear surface patterns, for example, pattern of the grain o± 
wood and not to lower the strength remarkably in plastics 
containing a pigment* 
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CLAIMS 

1. (amended) A method of manufacturing moldings (30) 
using a mixing device (10) for extrusion molding including 
a main cylinder (11) connected to a metal mold for forming 
moldings (30), a main screw (12) rotated in said main cylinder 
(11) for mixing resin material (20) and delivering the same 
to said metal mold, a main throw-in machine (13) connected 
to said main cylinder (11 ) at the start end part thereof, and 
a sub-throw- in machine {14, 15) connected to seid main 
cylinder (11) at the part between said metal mold and said 
main throw-in machine (13) ; 

characterie.ing in that outer resin material (21), which 
forms the outer part of said molding (30) , is thrown into said 
main cylinder (11) from said sub-throw-in machine (14, 15); 

that inner resin material (22), which forms the inner 
part of said molding (30) , is thrown into said main cylinder 
(H) from said main throw-in machine (13); and 

that cellulose material, which is fixed grains formed 
by fixing surface grains which have a diameter smaller than 
that of pulverized powder obtained by pulverizing cellulose 
material and are harder than said powder to the outer 
peripheral surface of said pulverized powder r is mixed with 
said outer resin material (21) . 

2. The method o£ manufacturing moldings (30) as 
claimed in claim 1, wherein said outer resin material (21) 
is made different from said inner resin material (22) in a 
color. 

3. (cancelled) 

4. (cancelled) 

5. (cancelled) 

6. (cancelled) 

7. (cancelled) 
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8. (cancelled) 
9- (cancelled) 

10. (cancelled) 

11. (cancelled) 

12. (cancelled) 

13. (cancelled) 

14 . (amended) The method of manufacturing moldings (30) 
as claimed in claim 1, wherein cellulose marerial is mixed 
with said inner resin material (22) * 

15. (amended) The method of manufacturing moldings (30) 
as claimed in claim 2, wherein cellulose material is mixed 
with said inner resin material (22) . 

16. (amended) The method of manufacturing moldings (30) 
as claimed in claim 14, wherein cellulose material mixed with 
said inner resin material (22) is fixed grains formed by fixing 
surface grains which have a diameter smaller than pulverized 
powder obtained by pulverizing cellulose material and are 
harder than said powder to the outer peripheral surface of 
said pulverized powder. 

17. (amended) The method of manufacturing moldings (30) 
as claimed in claim 15, wherein cellulose material mixed with 
said inner resin material (22) is I.lxed grains formed by fixing 
surface grains which have a diameter smaller than pulverized 
powder obtained by pulverizing cellulose material and are 
harder than said powder to the outer peripheral surface of 
said pulverized powder. 

18. (cancelled) 

19. (cancelled) 

20. (amended) A mixing device (10) for manufacturing 
moldings (30) comprising a main cylinder (11) connected to 
a metal mold for forming moldings (30), a main screw (12) 
rotated in said main cylinder (11) for mixing resin material 
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(20) and delivering the same to said metal mold, a main 
throw-in machine (13) connected to said main cylinder (11) 
at the start end part thereof for throwing inner resin material 
{22) r which forms the inner part of said molding (30), into 
said main cylinder (11) r a sub-throw-in machine (14^ 15) 
connected to said main cylinder (11) at the part between said 
metal mold and said main throw-in machine (13) for throwing 
outer resin material (21) ^ which forms the outer part of said 
molding (30), into said main cylinder (11), an outer resin 
material (21) holding part for holding said outer resin 
material (21) , a sub-throw-in hole for delivering said outer 
resin material (21) to said main cylinder (11), and a receiving 
hole positioned^ in said main cylinder (1.1), between said 
metal mold and said main throw-in machine (13) ; 

characterizing that the rotating direction side of said 
main screw (12) in the cylinder inner wall of said receiving 
hole of said main cylinder (11) is formed in such a manner 
as to expand said receiving hole. 

21. (cancelled) 

22. The mixing device (10) for manufacturing moldings 
(30) as claimed in claim 20, wherein said receiving hole is 
a vent hole previously provided in said mixing device (10) 
for extrusion molding- 

23. (cancelled) 

24. (amended) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 20, wherein said sub- 
throw-in machine (14, 15) includes a sub-screw (17) rorated 
in a sub-cylinder (16) for mixing outer resin material (21) 
held in said sub-cylinder (16) and delivering the same. 

25. (cancelled) 

26. (cancelled) 

27. The mixing device (10) for manufacturing moldings 
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(30) as claimed in claim 20 ^ wherein there are plural receiving 
holes of said main cylinder (11) in the direction of extrusion, 

28, (amended) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 22, wherein there are plural 
receiving holes of said laain cylinder (11) in the direction 
of extrusion. 

29. (amended) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 24, wherein there are plural 
receiving holes of said main cylinder (11) in the direction 
of extrusion. 

31. (amended) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 20, wherein said main screw 
(12) has a small-diameter part (12A), the diameter of which 
is made smaller than that of other parts of said main screw 
(12) , corresponding to rhe expansion of said receiving hole, 

32. (amended) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 22, wherein said main screw 

(X2) has a small^diameter part (12A) , the diameter of which 
is made smaller than that of other parts of said main screw 

(12), corresponding to the expansion of said receiving hole. 

33. (amended) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 24, wherein said main screw 
(12) has a small ^diameter part (12A) , the diameter of which 
is made smaller than that of other parts of said main screw 
(12) r corresponding to the expansion of said receiving hole. 

34. (amended) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 27, wherein said main screw 
(12) has a small-diameter part (12A) , the diameter of whnch 
is made smaller than that of other parts of said main screw 
(12) r corresponding to the expansion of said receiving hole. 

35. (new) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 28, wherein said main screw 
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(12) has a small-diameter part (12A) , the diameter of which 
is made smaller than that of other parts of said main screw 
(12) , corresponding to the expansion of said receiving hole. 

36. (new) The mixing device (10) for manufacturing 
moldings (30) as claimed in claim 29, wherein said main screw 
(12) has a small-diameter part (12A) , the diameter of which 
is made smaller than that of other parts of said main screw 
(12) , corresponding to the expansion of said receiving hole. 
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Fig. 3 
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Fig. 4 
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Fig. 5 




5/9 



09/555168 

wo 99/28110 PCT/JP98/02263 



Fig. 6 
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DECLARATION FOR PATENT APPLICATION 

As a below named inventor, J hereby declare dial: 

My residence, post ofBce address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an oiigina), first and 
joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled 

METHOD OF MANUFACTURING MOLDING AND MIXING DEVICE FOR MANUFACTURING 

MOLDING 

the specification of which was filed May 25, 2000 and granted U,S. Serial No. 09/555,168. 

I hereby state that T have reviewed and understand the contents of the above identified specification, including 
the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, §1,56, 

I hereby claim foreign priority benefits under Title 35, United States Code, §119(a)-(d) or §365(b) of any 
foreign application(s) for patent or inventor's certificate, or section 365(a) of any PCT International application 
designating at least one country other than the United States listed below and have also identified below any 
foreign application for patent or inventor's certificate or PCT International application having a filing date 
before that of the application on which priority is claimed: 

Prior Foreign PCT International Application(s)and any priority claims under 35 US.C. §§1 19 and 365(a)»(b): 

Priority 
Claimed 

9/333779 Japan 4 December 1997 [X] [ ] 

(Number) (Conntry-ifPCT> so indicate) (DD/MM/YY FUed) YES NO 

PCT/JP98/02263 PCT ^ 28 May 1998 [XJ [ ] 

(Number) (Country-if PCT, so indicate) (DD/MM/YY Filed) YES NO 

I hereby claim the benefit under Title 35, United States Code, § 119(e) of any United States provisional 
application(s) listed below: 



(Application Number) (filing date) 



(Application Number) (filing date) 

I hereby claim the benefit under Title 35, United States Code, §120 of any United States applicafion(s), or 
§365(c) of any PCT International application(s) designating the United States of America listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States 
or PCT International application in the manner provided by the first paragraph of Title 35, United States Code, 
§112, I acknowledge the duty to disclose material information as defined in Title 37, Code of Federal 
Regulations, §1.56 which became available between the filing date of the prior application and the national or 
PCT International filing date of this application: 



(Application NoO 



(filing date) 



(status-pateated, pending^ 
abandoned) 
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PCT Intemaiional Applications designating the United States: 
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{PCT Appl. No,) {U.S- S«r. No,) (PCT ming date) (statas-patentod^pendrng^bandoned) 

I hereby appoint the following attomey(s) and/or agent(s) to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith: 

Therese A. Hendricks 
Reg. No . 30,389 

— M. Lawrence Oliverio 
Reg. No^,9I5^ 

Address all telephone calls to Therese A. Hendricks at telephone no. (617) 720-3500. Address all 
correspondence to: 

Therese A^ Hendricks 
^^oJ^/olf^TS§nMdJc Sa^^C, 
Federal Reserye Plaza_ 
^600 Atlantic A^^ue . 
^ston,MAQ221Q-22IL 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that tiiese statements were made with 
the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon* 

Inventor's signature I -^'dU Ti^te^ 

Full name of first or joint inventor: ^CfeamiKato ^ 
Citizenship: Japan 

Residence: c/o Misawa Homes Co., Ltd., 4-5, Takaido-Higashi 2- 

chome, Suginami-k u, Tokyo 168-0072, JAPAN ^""5^^ 

Post OfHce Address: c/o Misawa Homes Co., Ltd, 4-5, Takaido-Higashi 2^ ^ 

chome, Suginami-ku, Tokyo 168-0072, JAPAN 



Inventor's signature AJ — ^ " Date" 

Full name of second joint mventor: Konomi Hasumi 
Citizenship: Japan 

Residence: c/o Misawa Homes Co., Ltd, 4-5, Takaido-Higashi 2 

chome, Suginami-ku, Tdcj^o 168-0072, JAPAN 

Post Office Address: c/o Misawa Homes Co*, Ltd., 4-5, Takaido-Higashi 2- 

chome, Suginami-ku, Tokyo 168-0072, JAPAN 
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Post Office Address: 



Masatoshi Ishikawa 



07.0? , loop 

Date 



Japan 

c/o Sumiyoshi Kasei Corporation, 779-6, Shinozu, . 
Shiraoka-machi, Mman3isaitaraa'giin,Saitema 349-0204 C^^X 
JAPAN 

c/o Sumiyoshi Kasei Corporation, 779-6, Shinozu, 
Shiraoka-machi, Minamisaitama-gun, Saitama 349-0204 
JAPAN 



